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Speci f icat ion 

1 . Title of the Invention 

Manuscript Reader Apparatus 

2. What is claimed is: 

A manuscript reader apparatus for supplying 
picture signals obtained by reading and 
optically/electrically converting a manuscript, to an 
outside image processing apparatus, comprising: 

an image input means for dividing a manuscript 
larger than a maximum readable effective size 
indicating an amount which can be read by one read 
operation and to which a division designation mark, 
is attached in order to divide the manuscript into 
areas smaller than the maximum effective size in 
advance, into a plurality of areas according to the 
division designation mark, reading in order each of 
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the divided areas in units wider than each divided 
area so as to also include at least a part of the 
division designation mark and optically/electrically 
converting the divided areas; 
5 a storage means for storing picture signals in 

each of the divided areas read in order by the image 
input unit; 

a mark position information detecting means for 
detecting position information about the division 
10 designation mark in picture signals of each of the 
divided areas; and 

an image jointing means for incorporating picture 
signals of all the divided areas into picture signals 
for the entire manuscript according to position 
15 information about the detected division designation 
mark. 

3. Detailed Explanation of the Invention 
[Application Field in Industry] 

20 The present invention relates to a manuscript 

reader apparatus for reading a manuscript, such as 
documents, drawings, etc., and in particular it can 
be used as an input apparatus for apparatuses having 
an image processing function, such as a facsimile, CAD 

25 /CAM system, word processor, personal computer, etc. 




4 

[Prior Art: Technology] 

For a conventional manuscript reader apparatus 
used in a facsimile, CAD/CAM system, word processor, 
personal computer, etc. (hereinafter generally called 
5 an "image processing apparatus"), a variety of 
apparatuses with a variety of structures are used 
depending on the reading method. 

For example, in the reader unit of a facsimile 
shown in Fig. 2, a line sensor 12 in which a lot of 

10 optically/electrical conversion devices (CCD sensors, 
etc. ) are arrayed one-dimensionally in a main scanning 
direction, is fixed, reflection light 15b obtained by 
reflecting light 15 from a fluorescent lamp 14 
installed above a manuscript 13 on the surface of the 

15 manuscript 13, is received by the line sensor 12 while 
moving the manuscript 13 to be read in a sub- scanning 
direction, the reflection light 15b is optically 
/electrically converted, and the converted signals are 
read two-dimensionally . In the reader unit of a 

20 copying machine, a manuscript to be read is set on a 
transparent glass plate, the reader unit composed of 
a fluorescent lamp and a line sensor, is moved, and 
the manuscript is read based on the refection light 
reflected from the manuscript. In some reader units, 

25 a manuscript is coiled around a cylinder, the cylinder 



is rotated, and the manuscript is read by a fixed 
image sensor. 

[Problems to be Solved by this Invention] 

However, regardless of the reading method, in a 
conventional manuscript reader apparatus, the maximum 
effective size of a manuscript to be read is 
restricted by the size of a line sensor, the 
manuscript reader apparatus itself, etc. Therefore, 
it was impossible to read a manuscript larger than 
this maximum effective size using the conventional 
manuscript reader apparatus . 

For example, if a large- size manuscript, such as a Bl 
size manuscript, is inputted in an image processing 
apparatus, a customized large-size manuscript reader 
apparatus suitable for the manuscript size is needed. 
Since a reader apparatus targeting such a large-size 
manuscript requires both a large outward form and a 
large installation space, it has a variety of 
problems, such as that the installation site of the 
apparatus is restricted and that the apparatus becomes 
very expensive. 

The present invention is made in order to solve 
these problems, and an object of the present invention 
is to provide a small-size, low-cost manuscript reader 
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apparatus for reading manuscripts larger than the 
maximum effective size using an image input unit with 
a maximum readable effective size indicating an amount 
which can be read by one read operation that is small . 

5 

[Means for Solving the Problems] 

In order to solve such a problem, the present 
invention is provided with an image input unit for 
dividing a manuscript larger than a maximum readable 

10 effective size indicating an amount which can be read 
by one read operation and to which a division 
designation is attached in advance in order to divide 
the manuscript into areas smaller than the maximum 
effective size, into a plurality of areas according 

15 to the division designation, reading in order each 
divided area in units wider than each divided area so 
as to also include at least a part of the division 
designation mark and optically/electrically converting 
the divided areas. The present invention is also 

20 provided with a storage unit for storing picture 
signals in each divided area read in order by the 
image input unit, mark position information detecting 
unit for detecting position information about the 
division designation mark in the picture signals of 

25 each divided area in order to store the picture 
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signals of each divided area and simultaneously to 
detect the division designation mark. The present 
invention is further provided with an image jointing 
unit for incorporating the picture signals of all 
5 divided areas into one set of picture signals for the 
entire manuscript according to position information 
about the detected division designation mark, 

[Operation] 

10 A division designation mark is attached in 

advance to a manuscript larger than a maximum 
effective size in order to divide the manuscript into 
areas smaller than the maximum effective size. Then, 
the image input unit reads in order each divided area 

15 in units wider than the real divided area so as to 
also include at least a part of the division 
designation mark, and stores the picture signals in 
the storage unit. The mark position information 
detecting unit detects the position information about 

20 a division designation mark in each divided area, and 
the image jointing unit incorporates the picture 
signals of all divided areas into picture signals for 
the entire manuscript according to this detected 
position information . 



25 
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[ Embodiment: ] 

One preferred embodiment of the present invention 
is described in detail below with reference to the 
drawings . 

5 Fig* 1 shows the functional configuration of one 

preferred embodiment of the present invention. Fig. 
3 is a flowchart showing the process of reading a 
large-size manuscript. Figs. 4 and 5 show an example 
of an area division at the time of the actual input 

10 of a manuscript. 

First, the functional configuration is described 
using Fig. 1. An image input apparatus 1 is, for 
example, a fixed-manuscript type image scanner. The 
image scanner, for example, supplies a picture signal 

15 conversion apparatus 8 composed of a micro-computer 
with picture signals to be read, and the picture 
signals jointed and converted by the picture signal 
conversion apparatus 8 are supplied to an outside 
image processing apparatus 9 . 

20 The image input apparatus 1 two-dimensionally 

scans a manuscript to be read set in a prescribed 
position, converts the manuscript into, for example, 
binary picture signals SI in which black and white 
pixels are "1" and "0", respectively, and outputs the 

25 binary picture signals to the image switch unit 2 of 
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the picture signal conversion apparatus 8 . A key 
operation input unit, which is not shown in Fig. 1, 
is connected to the image switch unit 2, and a variety 
of key information is inputted to the key operation 
5 input unit. 

The maximum effective size indicating an amount 
which can be read by one read operation of the image 
input apparatus is determined by the length of the 
image sensor, the moving distance, etc. However, in 

10 the case of this preferred embodiment, a manuscript 
larger than the maximum effective size is divided into 
partial manuscripts of the maximum effective size, the 
partial manuscripts are read by the image input 
apparatus 1, the picture signals of all the divided 

15 areas are incorporated into picture signals for the 
entire manuscript, and the incorporated picture 
signals are supplied to an outside image processing 
apparatus 9 . 

The image switch unit 2 judges the number of 
20 divisions, etc., of a picture signal SI according to 
the inputted key information, switches picture signals 
SI to picture signals S2 in order to store the 
switched picture signals in a jointed image memory 3 
or a partial image memory 4 and outputs switched 
25 picture signals S2A or S2B to the memories 3 or 4. The 
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image switch unit 2 outputs information about the 
write completion and the switch of the picture 
signals, etc., for the memories 3 and 4, to an image 
memory switch unit 5 as a control signal CI . 
5 The image memory switch unit 5 reads picture signals 
S3A or S4A which are temporarily stored in the jointed 
image memory 3 or partial image memory 4 according to 
the control signal CI, and outputs the picture signals 
to a mark detection unit 6 as S4. 

10 The mark detection unit 6 detects division 

position marks attached to the manuscript in advance 
from inputted picture signals S4, and detects the 
position relationship between picture signals stored 
in each of the memories 3 and 4 . The mark detection 

15 unit 6 outputs both the picture signals S5 stored in 
the partial memory 4 and the information signal C2 
indicating the detection result, to an image jointing 
unit 7. 

The image jointing unit 7 outputs picture signals 
20 S6 obtained by controlling the position of picture 
signals S5 so as to joint picture signals S5 to the 
picture signals stored in the jointed image memory 3 
using this information signal C2, joints picture 
signals S6 to the picture signals already stored in 
25 the jointed image memory 3, and stores the jointed 




11 

picture signals as new picture signals. 

After being temporarily stored in the partial 
image memory 4 via the image switch unit 2, picture 
signals obtained by the third and subsequent division 
5 of the manuscript are position-aligned and jointed to 
picture signals processed by the image memory switch 
unit 5, mark detection unit 6 and image jointing unit 
6 in that order and stored in the jointed image memory 
3. 

10 The above-described outside image processing 

apparatus 9 is connected to the jointed image memory 
3. Picture signals jointed for the entire manuscript 
can be read as the occasion arises. 

As described above, in this preferred embodiment 

15 picture signal converting apparatus 8 is composed of 
a micro-computer, and achieves the functions of each 
unit shown in Fig. 1 according to the flowchart shown 
in Fig. 3. The micro-computer comprises a central 
processing unit (CPU), a program memory storing the 

20 program shown in Fig. 3 and a working memory 
equivalent to both the jointed image memory 3 and 
partial image memory 4. Therefore, each of the image 
switch unit 2, image memory switch unit 5, mark 
detection unit 6 and image jointing unit 7 is composed 

25 of a CPU and has corresponding steps in the program. 
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A process to read a large-size manuscript is described 
below using the flowchart shown in Fig. 3. The 
flowchart shown in Fig. 3 is described in detail 
through the read operation of a manuscript 10 shown 
5 in Fig. 4A. 

Here, the maximum effective size indicating an 
amount which can be read by one read operation of the 
image input is assumed to be areas LI and L2 enclosed 
with one-point chain lines and broken lines, 

10 respectively. Therefore, if a manuscript 10a about 
twice as large as the maximum effective size shown in 
Fig. 4A, is read, the manuscript 10a is divided into 
two areas 10b and 10c smaller than the maximum 
effective size and is read. When the manuscript 10a 

15 is divided into two areas 10b and 10c, it is necessary 
to attach in advance division designations mark ml and 
m2 at the center top and center bottom, respectively, 
of the dividing line between divided areas 10b and 10c 
on the manuscript 10a. These division designations 

20 mark ml and m2 are prescribed for the reader 
apparatus, are prescribed black-on-white marks, and 
must be distinguished from other graphics and 
characters on the manuscript by the reader apparatus. 

25 First, the initial setting is made as shown in 
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step 101 of Fig. 3 by a key operation by the operator 
on the key operation input unit. Specifically, a 
division number parameter N indicating the number of 
divided areas of the manuscript to be read 10a is set 
5 to 2, and an inputted image number parameter S 
indicating the number of inputted images is set to 0. 
Then, the left side area 10b of the manuscript 10a to 
be read in step 102 is set in the read field ( LI ) of 
the image input unit 1, and read operation is started. 

10 In step 103, the value of the inputted image 

number parameter S is judged. However, since the value 
is 0 when the divided area 10b is inputted in the 
first place, the flow proceeds to a process in step 
104. In step 104, binary picture signals are written 

15 in the jointed image memory 3 in order from the image 
input apparatus 1. Then, in step 106, it is judged 
whether all the areas 10b of the manuscript 10a are 
set in the read field (LI) of the image input 
apparatus 1. If all the areas 10b are not completed, 

20 in succession the processes in steps 103 and 104 are 
repeated, and the picture signals are written in the 
jointed image memory 3. If the reading of the read 
field by the image input apparatus 1 is completed in 
this way, the binary picture signals on both the left 

25 side 10b and the part 10c! adjacent to the left side 
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10b on the right side 10c of the manuscript 10a are 
stored as shown in Fig. 4B. Then, in step 107, the 
inputted image number parameter S is incremented ( 1 ) . 

In step 108, it is judged whether the division 
number parameter N is 1, specifically, it is judged 
whether manuscript input is divisional input. Since 
in this example, this is two-division input, the flow 
proceeds to step 109 and it is judged whether the 
input number parameter S is 1. Since in this example, 
the input image number parameter S is 1 or less, the 
flow returns to step 102 to carry out the next read 
operation, and a series of processes in steps 102 
through 108 described below are executed. 

In step 102, the manuscript 10a is set in the 
read field (L2) of the image input apparatus 1 so as 
to also include another divided area 10c of the 
manuscript 10a to be read next, shown in Fig. 4A, and 
read is started. In step 103 at this stage, since step 
107 has been performed and the input image number 
parameter S is already incremented, the input image 
S is already 1, and in the second read operation, the 
flow proceeds to step 105. By the processes in steps 
103, 105 and 106, binary picture signals obtained by 
the image input apparatus optically/electrically 
converting both the right side 10c and a part 10b! 
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adjacent to the right side of the left side 10b of the 
manuscript 10a are stored in the partial image memory 
4 in order. When in step 106, the second read 
operation is judged to be completed, all the picture 
5 signals for both the right side 10c and the part lObl 
adjacent to the right side of the left side 10c of the 
manuscript 10a are stored in the partial image memory 
4 as shown in Fig. 4C. Then, in step 107, the input 
image number parameter S is incremented ( 2 ) , and the 

10 flow proceeds to step 108. In step 108, it is judged 
whether the division number parameter N is 1, and the 
flow proceeds to step 109. In step 109, it is judged 
that the input image number parameter S is more than 
1, and the flow proceeds to step 110. 

15 In step 110, a jointing process parameter D is 

initialized to 0. Then, in step 111, it is judged 
whether the jointing process parameter D is 0. 
Immediately after, in step 111, the jointing process 
parameter D is initialized, and processes in steps 112 

20 and after are executed. 

In step 112, the jointing process parameter D is 
incremented (1), and the flow proceeds to step 113. 
In step 113, the stored picture signals are read from 
the jointed image memory 3, the division designations 

25 ml and m2 attached in advance to the manuscript 
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represented by the picture signals are identified, the 
positions on the manuscript to which the division 
designations of the picture signal are attached, are 
detected, and position information data PD1 are 
5 obtained. Then, in step 114, inclination 91 against 
the longitudinal axis of the read field of the image 
input apparatus 1 on the line connecting the division 
designations ml and m2 is detected from the position 
information data PD1 . 

10 If both the position information of the division 

designations ml and m2 and inclination 01 of the 
picture signals are stored in the jointed image memory 
3 in this way, the flow returns to step 111. Since the 
jointing process parameter D is 1 at this time, the 

15 flow proceeds to steps 115 and 116. In steps 115 and 
116, the division designations ml and m2 of the 
picture signals stored in the partial image memory 4 
are detected, and then the position information PD2 
and inclination 02 are detected. 

20 Then, in step 117, picture signals are read from 

the partial image memory 4, the correction of the 
inclination and position are carried out based on the 
detected position information PD1 and PD2 and 
inclinations 01 and 02, in such a way that the read 

25 picture signals can be correctly jointed with the 




17 

picture signals stored in the jointed image memory 3 
on a line connecting division designations ml and m2, 
both the picture signals are jointed, and the jointed 
picture signals are written in the jointed image 
5 memory 3 . 

Then, in step 118, the sizes of the division 
number parameter N(2) and inputted image number 
parameter S(2) are compared. Since in this case the 
number of divisions and the number of inputted images 

10 are matched, the read process performed by the program 
is terminated . 

After the manuscript 10a shown in Fig. 4A is 
divided into the two divided areas 10b and 10c shown 
in Figs. 4B and 4C, each divided area is read and 

15 inputted in units a slightly larger than the divided 
area by such a series of processes, and both the 
picture signals are jointed and stored as jointed 
picture signals lOd corresponding to the manuscript 
10a, as shown in Fig. 4D. 

20 The reading of a manuscript 11, as shown in Fig. 

5, about four times as large as the maximum effective 
size of the image input apparatus 1, is described 
below. In order to divide the manuscript 11 into four 
areas smaller than the maximum effective size of the 

25 image input apparatus 1, different kinds of division 
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designations m3, m4, m5, m6 and m7 are attached in 
the upper center, left center, lower center, true 
center and right center positions, respectively, and 
the manuscript 11 is divided into four divided areas 
5 to be read, 11a through lid. After 4 is inputted as 
the number of inputted images, one of the divided 
areas 11a through lid, for example, division area 11a, 
is set in the read field ( L3 ) of the image input 
apparatus 1 so as to also include a part of the other 

10 divided areas lib through lid and is read. 

At this time, the processes in steps 103, 104 and 
106 of Fig. 3 are executed, and picture signals for 
the area L3 a slightly larger than divided area 11a, 
with the divided area 11a used as a center are stored 

15 in the jointed image memory 3. 

Then, one of the other remaining divided areas, 
for example, divided area lib is set in the read field 
( L4 ) of the image input apparatus 1 in the same way 
and is read. At this time, the processes in steps 103, 

20 104 and 106 of Fig. 3 are executed, and picture 
signals for the area L4 a slightly larger than divided 
area lib, with divided area lib used as a center are 
stored in the partial image memory 4. 

Then, the processes in steps 110 and after are 

25 executed, the picture signals of divided area lib are 
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jointed with the picture signals of divided area 11a 
based on the positions of division designations m3 and 
m6 and the jointed picture signals are stored in the 
jointed image memory 3. 
5 Then, one of the other remaining divided areas, 

for example, divided area 11c is set in the read field 
of the image input apparatus 1 in the same way and is 
read. At this time, the processes in steps 103, 104 
and 106 of Fig. 3 are executed, and picture signals 

10 for the area L5 a slightly larger than divided area 
11c used as a center are stored in the partial image 
memory 4, the processes in steps 110 and after are 
executed, the picture signals of divided area 11c are 
position-aligned and jointed with the picture signals 

15 already jointed divided areas 11a and lib based on 
division designations m4 through m6 and are stored 
in the jointed image memory 3. 

In the same way, the picture signals of the 
remaining divided area lid are temporarily stored in 

20 the partial image memory 4, are position-aligned and 
jointed with the picture signals of divided areas 11a 
through 11c already jointed and stored in the jointed 
image memory 3 based on division designations m5 
through m7 and the entire content of the manuscript 

25 11 is stored in the jointed image memory 3. 
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The outside image processing apparatus 9 reads 
the picture signals of the entire manuscript stored 
in the j ointed image memory 3 when necessary , and 
executes a variety of processes . 
5 Therefore, according to the above-described 

preferred embodiment, even a large- size manuscript of 
a size larger than the maximum effective size 
indicating an amount which can be read by one read 
operation of the image input apparatus can be read and 

10 inputted by attaching division designations to the 
manuscript, dividing the manuscript into areas 
suitable for the maximum effective size, reading and 
inputting the divided areas, and jointing the divided 
areas in a memory. 

15 Although in the above-described preferred 

embodiment, the picture signal conversion unit 8 is 
inserted between the image input apparatus 1 and the 
outside image processing apparatus 9 as a separate 
apparatus, the functions of the picture signal 

20 conversion unit 8 can also be incorporated into the 
outside image processing apparatus. 

Although in the above-described preferred 
embodiment, a manuscript is inputted after being 
divided into two or four areas, the manuscript can 

25 also be inputted without being divided. In this case, 
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if the number of divisions is set to " 1", the read 
process is terminated as soon as one read operation 
is completed via step 108. 

A manuscript to be read can be a drawing or 
5 document . 

Although in the above-described preferred 
embodiment, the image input apparatus 1 is of fixed 
manuscript type, a movable manuscript type image input 
apparatus can also be used. 

10 The number of divisions is not limited to two or 

four as shown in the above-described preferred 
embodiment. If the number is two or more, the number 
can be increased although the number is restricted by 
the capacity of the jointed image memory 3. In this 

15 case, division designations must be attached in order 
to indicate the divided position. 

Although in the above-described preferred 
embodiment, picture signals to be processed are binary 
signals, gradated picture signals or picture signals 

20 containing color information can also used. 

A division designation is not limited to the 
shape used in the preferred embodiment, a variety of 
shapes can be used only if the shapes can be 
distinguished. Alternatively, a divided area can also 

25 be designated according to the length of a line. In 
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this case, a line with a specific length becomes a 
mark . 

5 [Effect of the Invention] 

As described above, according to the present 
invention, a manuscript larger than the maximum 
readable effective size can be read and inputted using 
an image input apparatus with a maximum effective size 
10 that is small, thereby enabling a small low-cost 
manuscript reader apparatus . 

4. Brief Description of the Drawings 

Fig. 1 shows the functional configuration of one 

15 preferred embodiment of the manuscript reader 
apparatus according to the present invention. Fig. 2 
is an oblique section view showing the basic structure 
of a conventional image input apparatus. Fig. 3 is a 
flowchart showing the manuscript read process of the 

20 preferred embodiment. Figs. 4A, 4B, 4C and 4D show how 
to divide a manuscript into two areas and to joint the 
two areas to reconstruct the original manuscript. Fig. 
5 shows how to divide a manuscript into four areas. 
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1: Image input apparatus, 2: Image switch unit, 3: 
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Jointed image memory, 4: Partial image memory, 5: 
Image memory switch unit, 6: Mark detection unit, 7: 
Image jointing unit. 

Fig. 1 Functional Configuration of a Preferred 
Embodiment 



1 


Image input apparatus 


2 


Image switch unit 


3 


Jointed image memory 


4 


Partial image memory 


5 


Image memory switch unit 


6 


Mark detection unit 


7 


Image jointing unit 


8 


Picture signal conversion apparatus 


9 


Image processing apparatus 



Fig. 2 An example of a Conventional Reading 
Conf igurat ion 

Fig. 3 Flowchart showing Reading Process 

101 Sets the division number N of a manuscript (2). 
Initializes inputted image number S (0). 

102 Sets the manuscript in the read field of an image 
input apparatus . 

103 Number of inputted images 3? 
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104 Stores binary picture signals in a jointed image 
memory 3 . 

105 Stores binary picture signals in a partial image 
memory 4 . 

106 Optical/electrical conversion in the read field 
completed? 

110 Initializes jointing process parameter D. 

113 Detects marks in the jointed image memory and 
stores position information ( PD1 ) . 

114 Detects inclination (61) between marks (ml and 
m2) according to the position information (PD1). 

115 Detects marks in the partial image memory and 
stores position information ( PD2 ) . 

116 Detects inclination (92) between marks (ml and 
m2 ) according to the position information ( PD2 ) . 

117 Transfers picture signals in the partial image 
memory to the jointed image memory while aligning 
positions according to the detected information (PD1, 
PD2 , 91 and 92) . 

Fig. 4 Explanation on Two-division Input of Manuscript 

Fig. 5 Explanation on Four-division Input of 
Manuscript 
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Plft7jk-7-7 cc J: ->X1ZftZt\Zttmm&J: 9£ 



»BJ¥ 1-229559 (2) 
1 tM XoJ 3 fc*£*lK«coBIfcfS-9£ffia&3J& 
SiSfflfcA?) Li 5 fc Lfc**, JEWlM Xcc* 

*3fe9J<i* ftU:S>jft*s**LT«rSft*: COT. 
J: £ Xojg&?8£ iRlR* £. tcot^ 



J*e# «c IS A A * * R *' St IK -> T * Op (ft ft ^ * IE 

BIT. *«qflo-3«tt«t:ov^-CHII0t«ISL 

-r-h. 384 0&tfS&50U***'ix^l£Oiafl5 
TlWti. !T{ftA^^Sl«i, flflUtnsiWIIlJfc 

IS * 55 1ft 5? j&« * 5 ti ^ Bi (ft iS * 91 B <0 m (ft to 4 
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Smi)5<«£ 2<fc7c£3LT3fcTE3C»*^K J: 9 • 
<3F«*tf/aifi$* r 1 j . SiB«Sr r 0 j fc-T* 2 

tais inters i tcxmL-cn(fte^5C»«a8^ 

EK 8 It <* o T #&im8!<0ffite*S^ £ L X ±S£ 
Pi{feffl»ai2li* AS S/i^^-fflStc J: 9 3* 



«m¥i-22n55u (3) 
sas*^^< w»*r Htbtt*s 2 A*fcan 

i 9-Zfc«£fcSi«fa9S 3 A , S4Aft£E*U! 
L-C7-^«ilS»6^^6oraafS^S4 €rJU;»ir 

9*AK«±te«&iifc#»ttB^-7 **8HL 

> * v 4 t=«w*ii'C^&Pi««-»s 5 t 

iBIfifl* C 2 fc 7 CHI 

IB»*S-&8?7 id, c:coffi«fI#c 2 tc J: Ott-a- 



J: 9 CSffiiif S 5^{4S$:^It»L-CfflfSffeO® 
»«-9S 6 *tt*Btt* * y 3 ICS* L . *S^S 
Ifc* * y 3 center* *>ftT vi*offR8#cc , H 
tfcfl^S 6 £f$^LT#fc$:®ffcfi#fc USi 

wmsit2 **LTffi»H«> * y 4 K-B*a*rt$ 
ixfct*. ■a**y«»»5. -7-^«att»6.. 
@ a is s 6 tc jt o r m & « m s ti x a is n * 

=6 y 3fc»tfi*iiT &B*tf**i 
*J-f*@mf£#fc SixfcSCftfS-^afrElcJC tT 
Six. U3@(C7rt7a-tir-M:($V\ 55 1 



^ h (CPU) fc . S30C^+TO/7Ai:ta 

«Ltrn/7A^t'jL ts*Sftt> =e y 3R 
it ^y4^ffli5ir^v-^>'^^=ey 

fcfcM£Tv>*. «->-c. artfttfJIftS! 2 . Pfilft* 

T J: Dffl*S*iTV*4. BIT. *^&S5^!£rc*& 
li^30<?)7a-->-r-Kl;e^-C £ . 

?5 4 m ( a > fcs-TBis i ooaiixosa^ 

^5Ill:T3f$30^7a-^^ - h 

5Cli. 5&4 ® ( A ) £*m Z» — j^Alft&C^tt 

314 0 ( A } CTj^f J: 9 ^CCO&;**f*»*/*f X<7) 
2I3SUE^^& **tf-r*JS(« 1 Oa^^JRilS 

1 O c IZftPtLXVLnhZ thKc*. * . «T« 
1 O a £ 2OC0BH* 10bSi;i0c tZ^Wl^ -?» 
CC^>^ 0 . 1 0 a±^*^>M3lJ* 10b. 1 

0 c W»ffltt±lC*4±S**»l3#Httw7- 
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9m 1 Sr. TIW4»*«tC^fflf67FV-^m2fr-P 

SftCJ: 9 . MaSt5S30(?)Xr7ri 0 l 
^±5 tzfttc? . rSrfc^. tfcSHXflTI* 1 0 aco 
W«#Sfft£*;b^/^*-?N£2£l&&L. 
AA»<0Bfl3ft£«;fo-*-AAliWft'*7 *-* S 
£ OCcR&-f Xf- 7/1 0 2 "CRUX* 

^*K?S 1 0 aOSGflfflig 1 0 b £HfcAA« 1 
<D8tlK«# (LI) rtfcKJgL, BROftiftiti 
«?*-£*. 

ATvTl 03 Kfc^T AABtHft;*?* - 

msAAKa i frt><o2&miSLm^tfm#:m&M 



?3fSI¥l-i?2n55D (4) 

»* * y 3 a* *>ft* . <xv*t\ xf^r 

106T, RflAAKIl^)BB8IF ( L 1 ) rt 

Kft*atffi 1 0 a COSI* 1 0 b *£TAA Lfc*» 

0 1 0 4 Kj:**&J3£aDa5L 

•c y 3tp»fs^**s&A,-c^< 

i^J: o KLTJBiftAAISai ic J:*£filR*a$frt 
#*T«r*fc. %y 3 tea. 

SB4 0 ( B ) (CTfrf J: 3£JKfll 1 0 &09SH«» 
10b. &(/«(Htt4)- 1 0 c <0£ffl-»*> 10bt 
<D««&#1 0 c l<0 2fiSBfctt*//3££^ii* 

^f7rio7t. AAauaft'*?*-:? 
s^o^mvk (i) ti. 

^f771 0 8t#fl»/<5 * — * N*< 1 

^i^^iKWA^^^SWAA^S^^ail 
-T*. £0«<£fc:ft. 2#«AAT&*<OT\ <fc 
OXf 771 0 9 £ £3 ft* A Aft'*?* Sd< 

l^a^flfics*. £^*a^ic(i, AAISSi 
ft'*?*-* s# i JaT-c***>"C\ aroarastt 



* XT'* 7*1 02^^X771 0 8* TO — 38 

x f 7 7 i 02t, <fc£Rtt*''C&SB4 0(a) 

CJS(t*«CWl 1 0 a?)ffilO#!ft}ffi« 10ci*O 
Jt 9 &JK«t 1 0 a & BftAA«8 1 *>R5X«2F 

( L2 ) rttcagi, BKnHtfts««. 

8RtCi5lt^Xf7 71 0 3Tft, Xf^71 0 
7 £ 1 EJBT A A ■!&»'*?* SAM^7 'J 
> >- N 3*lTir>**:*>. AABB'*?*-*RS 
*« 1 fc *->T*S 9 . i <0 2*lOR3Ei&ttfc:*5V* 
TIUT771 0 5 C5Htr. Xt 771 0 3 „ 1 
0 5Rt/ 1 0 6<0%kmt,z£ 0 , M»AA«a 1 T 

1 0 b I tfyfr&SLteZtlTfttttlK 2 

<B©ttt<£^#j<i<*:»*>©fc* * y 4 ic«*«ft, 

X-r 771 0 6T'^0 2*@OR]imttO**T# 
4 0(C) tc^-T Jt 5 tclEIStflai&tf lOcft 

^^wa^co^rasp^t i o b i 



X t* 7 7 1 0 7 tAAMS^7^-^ S £4 > 
7 0 * > h (2) LTXr771 08C^L 4 
#SiJft>^?*-*Ntf 1 y^^*>wHffiitttxf 
y7109(Ci!t*, liOXf -;7109^HHC 
X 9 AASffiift'*?* - * S# 1 J: < 

«:WJ5iJLTXt-7 7 1 1 0O#iJI£#* . 
COXT771 1 otu, »■£*&*!/*?*-* 
DfcOfcHjJBHfc-r*. ac£XT77 1 1 1 ICfcV* 
T *&-£«il't ? * - * D # 0 &<o*m i 'trtc 

o . xt 7 7 1 io tzm^xmmitz titzmtktz 

(i, Xt-77 1 1 2 JaT<0*&*E£*r$: 5 ♦ 

Xt- 7 7 1 1 2 Ttt-S"***!'*? * - ^DH^ 
* y * V ( 1 ) L . <XOXt 7 7 1 1 3 
■Ci$^®{fep< * y 3 *>4>«!rt?i{ftfS-^£R*tt: L 

SlltS7pV-7m 1 . m2€-ffl^L. 3«*H{fcfg# 
tc * ft * - * cOBSCISJb C ft * 2 ix 

fcttBfcttifc ITiaafflif-^ PD 1 £40*. 
*«0f*, X-T7 7 1 14Kfcv*T;. S«ttfiti!*8 
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f^tmcottcfltt wi& * i status*. 

Xn--j7 1 1 1(Z5?£. & £ 

5 2SttX 1 i 6 «*>Hft> =fc >J 4 lC«ttS 

m2#«*Ul;**tT. iSBffl«PD2Wffi&52 

*<7)lk* XT-/ 7 1 1 TTfcE^Pift** y 4*» 
^Sim«^*KLHL. % y 3 6 

m 2 TIE L<te^L 3 *<k tftUS 

JhfcttMUPDl, PD2atf«£<91 . e 

* * y 3cc«*&tr, 



IfBIT 1-229559 (5) 
(2) fc A**ilfcMIKI«/*5-X-*S (2) t 

a^aaic j: 9 * W4 a ( a ) iwfcit 

4 WW I 0a(i. $40 (B) . <C> tC^i-2 
o^MMlOb, 1 0 c fcK*<0«*iJ: 015 

tt**itTtt*Ha> % y 3 ceff 4 b ( d ) 

35 5 0t:^ti d «r n flU A ^] K S 1 

m 3 £ . fiflg* AlC m 4 $: % TSffl'ACV 

i->tttLTI8«l 1 £ 4 o<0flilR#*im« 1 1 



a - i i d tz»m t + h . ac* a a win at it 

4 £ A* Lfcft. (S&AASiS 1 <Ott«t«» ( L 
3 ) rtfc:#JH««j l l a - i l dcov*r*i*». #5 
itf. #IW«IJ«1 1 a £ffi<0#fW3I# 1 1 b-1 
1 d<7>-»££tx J: VfcS£LTl£*lK^*. 

wACJ:0, 3S30OXf7ri 0 3 . 1 0 4. 
1 0 6<0«Jia c tt9a5Sh.T. *>fflfH# 1 1 a* 
+ *fc Lfcffi*»C*#iJt 9 JK^««L 3 *>M(fcft 

■9 * y 3 ctottSft* . 

ate, ttOVi-f/i*»*««*- *Utf . *>*!lf8 
1 1 b *®(&A#&i2 1 ( L 4 ) rt 

^30O^f771O3, 105. 106<0*&*1 
**tt9 5B8iX'C»n«« 1 .1 b «r*4>fc L*/iJt 

y 4 cc tt tA s n & . 

xf-vri i o juto*!iji#3S*7$ n 

m 3 . m 6«0fcHK£-?& , #S1SS« 1 I a<Offi 

» fE is ia^8nrts^@(R> =e y 3 tc teas* ft 



Mile £H AAftSSK 1 0>12tt8lH { L 5 ) 

^30<OXf771 0 3, 1 0 5, 106O&J1 
//a 9S8il-C^??jmJ3fi 1 1 c fc4''i>fc Ltzxti 
J: 9 ffi/>>lc&^ffl« L 5 ^H««-9-*«*4>H«* 
^ 'J 4 C*8*rt£it. *Of*. A^*y 71 1 0 HT 

1 a&tf 1 1 btf)i«a-9C % #MlSS*?-7m 
4 - m 6 {afS^^*ixTCO^>Wmiic 1 

i c <o®<ft«^//*a^$nr!&*£iB<fe* ty3i: 

P)«;cLT. «-> 1 1 dOW««-» 

ft -c*£-£ Hi * y 3 iztottiZtix \>* 

1 1 a- 1 1 c <Oli(£<3*vfc , #JW«^ 

ft. joatti l ^Mcrtsy/ia^Ha* * y 3iw» 
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X± 9*ft *1M Xco&WTfcoT t>. *>Wt&* 
±&co|£jteWO«aAtc*iV*TUU 2#& 



t*G!¥ 1-229559 (6) 
1 0 8 «r«T 1 BOHBflflstfUTt* t Et^fc: 

* ttKDMftfc Ltomm* HUT* 

*»«i««a[WBifta^>t^*iRLfc*«. j&a^r 

AST*** Catt*£(,«»fflttfKfrqi6*' 

tm^#2ifl*tte^to£^L*:a*, WHSrtf 
JR5ESii*,r fcl±«:< , KJM LT «ffl-C ft * fc O 



JS±<OJ:d(c, *«qfl(cJ:iitf. «JBrarfl64« 
**F»tM X*M*S^B«A»»K*Jflvi-C . * 

$4 2^>WA^osa^cc^T^iftai0. 

SB 5B(iK«0 4#»Aao«rc«c»*& WttH 

1-*«A:»*«. 2 3- IS* 

BB{fc**»K 4 » S&#i5(fcp< * V . 5 -WAR** 



Aft* I 

~T — 



6 * 



BE 



5* 
—333 



t <*>*>n 70v7{ 




^ 2 a 
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1-223559 (8) 



3 L4 ff* 




« <n n a a a «a a 

% 5 a 
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